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each picture element so as to arrange the amplitude of saturation level 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation.* 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 
2. **** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Sample the analog signal outputted from the solid state image pickup device arranged at 
the nose of cam of the endoscope insertion section with a sample hold circuit, and an image pck-up 
signal is extracted. In the electronic endoscope equipment changed into the digital signal by the 
analog-to-digital conversion circuit after amplifying it Before making the above-mentioned image 
pck-up signal input into the above-mentioned analog-to-digital conversion circuit Electronic 
endoscope equipment characterized by preparing the saturation level amplitude amendment circuit of 
an amendment sake for the signal level of each pixel so that the size of the amplitude of the 
saturation level of the signal of each pixel may be arranged with the level about [ required for the 
input dynamic range of the above-mentioned analog-to-digital conversion circuit ] the minimum. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of tbis translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
2. **** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application] This invention relates to the electronic endoscope equipment which prepared 
the solid state image pickup device which changes an observation picture into an electrical signal at 
the nose of cam of the endoscope insertion section. 
[0002] 
[Description of the Prior Art] Drawing 10 shows conventional electronic endoscope equipment, and 
after the analog signal outputted from the solid state image pickup device (not shown) arranged at 
the nose of cam of the endoscope insertion section is first amplified by suitable level by the 
preamplifier 51, a high frequency component etc. is cut in a low pass filter 52. 
[0003] Subsequendy, in a sample hold circuit 53, the output signal from each pixel of a solid state 
image pickup device is sampled, an image pck-up signal is extracted, and after the signal is amplified 
with the following amplifier 54 to the grade exceeding the input dynamic range of the analog-to- 
digital conversion circuit 56, waveform shaping which arranges the direct current level of one side 
by the clamping circuit 55 is performed. 
[0004] And after the signal is changed into a digital signal in the analog-to-digital conversion circuit 
56, it is sent to the next image-processing circuit which is not illustrated, and the video signal for 
reproducing a color picture is generated. 
[0005] 
[Problem(s) to be Solved by the Invention] In the above circuits, there is dispersion in the amplitude 
of the saturation level of the signal outputted from each pixel of a solid state image pickup device 
between pixels. 
[0006] That is, input signal ** and output signal ** to a sample hold circuit 53 in case the signal of 
saturation level is outputted in order from each pixel of a solid state image pickup device were 
illustrated, dispersion in an amplitude was amplified with amplifier 54, and drawing 11 has appeared 
as it is. VAD is the dynamic range of analog-to-digital conversion circuit 56 input, and Av is the gain 
of amplifier 54. 
[0007] Thus, since dispersion between the pixels of the amplitude of the saturation level of the signal 
outputted from each pixel appears as it is in I/O of a sample hold circuit 53, when there is a pixel 
signal with which the input level to a sample hold circuit 53 is less than a dynamic range, image 
display of the pixel will be carried out as a sunspot, and it will spoil picture quality remarkably. 
[0008] However, in order to avoid such a phenomenon, when the amplification factor of amplifier 54 
is gathered, a picture noise will come to be conspicuous and, on the whole, picture quality will 
deteriorate shortly. 
[0009] Then, even if this invention has dispersion in the amplitude of the signal of the saturation 
level outputted from each pixel of a solid state image pickup device between pixels, it aims at 
offering the electronic endoscope equipment which can reproduce a quality picture. 
[0010] 
[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electronic 
endoscope equipment of this invention Sample the analog signal outputted from the solid state image 
pickup device arranged at the nose of cam of the endoscope insertion section with a sample hold 
circuit, and an image pck-up signal is extracted. In the electronic endoscope equipment changed into 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/16/02 
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the digital signal by the analog-to-digital conversion circuit after amplifying it Before making the 
above-mentioned image pck-up signal input into the above-mentioned analog-to-digital conversion 
circuit It is characterized by preparing the saturation level amplitude amendment circuit of an 
amendment sake for the signal level of each pixel so that the size of the amplitude of the saturation 
level of the signal of each pixel may be arranged with the level about [ required for the input 
dynamic range of the above-mentioned analog-to-digital conversion circuit 1 the minimum 
[0011] 

[Example] An example is explained with reference to a drawing. It is the schematic drawing showing 
the whole electronic endoscope equipment composition, and an endoscope observation picture is 
picturized, the signal outputted from the solid state image pickup device 2 is sent to the video 
processor 3 connected to the endoscope 1 by the solid state image pickup device 2 which was built in 
at the nose of cam of the insertion section of an endoscope 1 and which consists of a charge-coupled 
device (CCD), for example, and drawing 2 is inputted into the CCD process circuit 10 in the video 
processor 3. 

[0012] Drawing 1 shows the CCD process circuit 10, and after the analog signal outputted from die 
solid state image pickup device 2 is first amplified by suitable level by the preamplifier 11, a high 
frequency component etc. is cut in a low pass filter 12. 
[0013] Subsequendy, in a sample hold circuit 13, the output signal fi-om each pixel of a solid state 
image pickup device 2 is sampled, an image pck-up signal is extracted, and after the signal is 
amplified with the following amplifier 14 to the grade exceeding the input dynamic range of the 
main analog-to-digital conversion circuit 18, waveform shaping which arranges the direct current 
level of one side by the clamping circuit 15 is performed. So far, it is the same as the conventional 
circuit shown in drawing 10 . . 

[0014] The signal in ** outputted from the clamping circuit 15 is a video signal which has dispersion 
m the amplitude of the saturation level of the signal outputted from each pixel, as shown in drawing 

[0015] While the high precision amplifier (henceforth a "multiplier") 16 which can control 
ampUfication degree by 8-bit digital data with high precision is connected to the analog signal 
inputted, multipoint connection of the analog-to-digital conversion circuit 21 for an amendment 
which outputs 8-bit digital data, for example is carried out to the outgoing end of a clamping circuit 

[0016] In case an endoscope is used, a very bright photographic subject is first picturized by the solid 
state image pickup device 2 as preparation, the output signal from all pixels is made into a saturation 
state, and the signal is made to input into the analog-to-digital conversion circuit 21 for an 
amendment in this example. 

[0017] And the following memory 22 for pictures is made to memorize the signal of the saturation 
level of all the pixels of a solid state image pickup device 2. Such housekeeping operation shall be 
performed only when the switch 24 arranged at the control panel of the video processor 3 is pushed. 
[0018] In the usual observation state after the signal of the saturation level of all pixels was 
memorized by the memory 22 for pictures, a drive and synchronization of a solid state image pickup 
device 2 are taken by the timing circuit 25, and the saturation level data corresponding to each pixel 
are outputted from the memory 22 for pictures. Therefore, if it will be in the state, the function of the 
analog-to-digital conversion circuit 21 for an amendment will not be used any longer. 
[0019] The data outputted from the memory 22 for pictures are inputted into the correction-factor 
storing memory 23 in which the correction factor was stored. A correction factor is a coefficient of 
an amendment sake, as die data V1-V4 inputted from the memory 22 for pictures as shown in 
drawing 4 are altogether arranged with the dynamic range VAD of the input of the main analog-to- 
digital conversion circuit 18. 

[0020] Thus, the correction factor corresponding to each pixel is outputted from the correction-factor 
storing memory 23, it is inputted into a multiplier 16, and the amplification factor of a multiplier 16 
is conti-olled for every pixel. Consequently, the signal amplitude of die saturation level of each pixel 
in ** of drawing 1 outputted from a multiplier 16 is arranged with the dynamic range VAD of the 
input of the main analog-to-digital conversion circuit 18 in all pixels, as shown in drawing 5 . 
[0021] Subsequently, after waveform shaping which arranges die direct current level of one side by 
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the clamping circuit 17 is performed, the signal outputted from a multiplier 16 is changed into a 
digital signal by the main analog-to-digital conversion circuit 18, and is outputted towards the 
image-processing circuit for generating a video signal. 
[0022] It is a block diagram for explaining in more detail the circuit portion which performs an 
above-mentioned signal amendment, the signal (Vin) of 2.0Vpp(s) outputted from a clamping circuit 
15 is inputted into an attenuator (ATT) 27, and drawing 6 is the dynamic range VAD2 of the analog- 
to-digital conversion circuit 21 for an amendment. It is inputted into the analog-to-digital conversion 
circuit 21 for an amendment, after doubling 0.5 there, in order to store in maximum 2.0V. And after 
being changed into 8-bit digital data (Dl) by the analog-to-digital conversion circuit 21 for an 
amendment, the memory 22 for pictures once memorizes. 
r002'^l The datti (T)^^ niitnnttpH from the mp.mnrv 99 for nir^tiirrf^c nrf* innntf^H intm tU^ /-*^t-f<*/*t;^« 4. — — J —  \  —y — — — * y    ——   ^'w.   g^^m^^m^^^^ «««^w*vc.w*  AAAkW   ft-AAW  WV/X A WW UV/ll 
factor storing memory 23 in which the correction factor was stored, and the amplification factor Av 
of a multiplier 16 is controlled by the 8-bit data (D2) outputted from there. In addition, relation 
between Dl and D2 is set to D2=64x256 / Dl (formula 1), as a characteristic curve is shown in 
drawing 7 . 
[0024] Dynamic range VAD2 of the analog-to-digital conversion circuit [ in / drawing 6 / here ] 27 
for an amendment When it is 2.0V, it is set to Dl=256, and Vin is set to Dl=256 by 4.0V. Therefore, 
a formula called Vin/4=D1 / 256 (formula 2) is materialized. Moreover, as for the amplification 
factor Av of a multiplier 16, D2 becomes Av=D 2/256 (formula 3) by a maximum of 256. 
[0025] Since it is set to Av=Win, the output from a multiplier 16 is always set to IV from these 
formulas 1 - a formula 3. Then, it is made 2.0V which are VAD and is made to input into the main 
analog-to-digital conversion circuit 18 through a clamping circuit 17 by amplifying the signal to 
double precision with amplifier 28. 
[0026] Thus, since a signal amplitude in case each pixel of a solid state image pickup device 2 is 
saturation level is arranged with the dynamic range VAD of main analog-to-digital conversion 
circuit 18 input in all pixels, a sunspot can reproduce on a screen the good picture which moreover 
does not have noise degradation. 
[0027] Drawing 8 and drawing 9 show the 2nd example of this invention, drawing 8 is the schematic 
drawing showing whole composition, and drawing 9 is a circuit block diagram. In the 1st above- 
mentioned example, whenever it exchanges the endoscope 1 to be used, a switch 24 is operated, and 
the time and effort which takes the amplitude data of the saturation level of the signal outputted from 
each pixel of a solid state image pickup device 2 is needed. 
[0028] Then, the data which multiplied the amendment property shown in a special, and its data and 
drawing 7 in the amplitude data of the saturation level of the signal outputted from each pixel of a 
solid state image pickup device 2 are read, it stores in the exclusive memory (ROM) 31, and the 
ROM31 is made to build in an endoscope 1 by the stage of manufacturing an endoscope 1, in this 
example. 
[0029] And if an endoscope 1 is connected to the video processor 3, the data stored in ROM31 in an 
endoscope 1 are read, the data is transmitted to RAM (RAM) 32 in the CCD process circuit 10, a 
drive and synchronization of a solid state image pickup device 2 will be taken, and the amplification 
factor of a multiplier 16 will be controlled by the timing circuit 33 per pixel like the 1st example. 
[0030] The signal amplitude of the saturation level of each pixel can be arranged with the dynamic 
range VAD of main analog-to-digital conversion circuit 18 input in all pixels, without applying the 
time and effort which takes the data of the saturation level of each pixel whenever it exchanges the 
endoscope 1 used by doing in this way. 
[0031] 
[Effect of the Invention] Before making the image pck-up signal by the solid state image pickup 
device input into an analog-to-digital conversion circuit according to this invention Since the size of 
the amplitude of the saturation level of the signal of each pixel is arranged with the level about 
[ required for the input dynamic range of an analog-to-digital conversion circuit ] the minimum Even 
if dispersion is in the amplitude of the signal of the saturation level outputted from each pixel of a 
solid state image pickup device between pixels, a sunspot cannot come out to a screen but a picture 
with the sufficient quality which moreover does not have degradation by the noise can be 
reproduced. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram of the CCD process circuit of the 1st example. 
[Drawing 2] It is the schematic drawing showing the 1st whole example composition. 
[Drawing 3] It is the diagram showing the signal wave form of the 1st example, 
Prawing 4] It is the diagram showing the signal wave form of the 1st example. 
[Drawing 5] It is the diagram showing the signal wave form of the 1st example. 
[Drawing 6] It is the partial detailed block diagram of the CCD process circuit of the 1st example. 
[Drawing 7] It is the amendment ultimate-lines view of the 1st example. 
[Drawing 8] It is the schematic drawing showing the 2nd whole example composition. 
[Drawing 9] It is the circuit block diagram of the 2nd example. 
[Drawing 10] It is the block diagram of the CCD process circuit of the conventional example. 
[Drawing 11] It is the diagram showing the signal wave form of the conventional example. 
[Description of Notations] 
2 Solid State Image Pickup Device 
18 The Main Analog-to-digital Conversion Circuit 
21 Analog-to-digital Conversion Circuit for Amendment 
22 Memory for Pictures 
23 Correction-Factor Storing Memory 
24 Switch 
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CORRECTION or AMENDMENT 

[Official Gazette Type] Printing of the amendment by the convention of 2 of Article 17 of patent 
law. 
[Section partition] The 2nd partition of the 1st section. 
[Date of issue] January 15, Heisei 14 (2002. 1.15) 

[Publication No.] JP,8-131401,A. 
[Date of PubHcation] May 28, Heisei 8 (1996. 5.28) 
[**** format] Open patent official report 8-1315. 
[Filing Number] Japanese Patent Application No. 6-276158. 
[The 7th edition of International Patent Classification] 

A61B 1/04 372 
G02B 23/24 
H04N 5/243 
7/18 

[FI] 

A61B 1/04 372 
G02B 23/24 B 
H04N 5/243 
7/18 M 

[Procedure revision] 
[Filing Date] October 1, Heisei 13 (2001. 10.1) 
[Procedure amendment 1] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] Claim. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[Claim(s)] 
[Claim 1] After sampling the analog signal outputted from the solid state image pickup device 
arranged at the nose of cam of the insertion section of an endoscope with a sample hold circuit, 
extracting an image pck-up signal and amplifying it, it is electronic endoscope equipment changed 
into the digital signal by the analog-to-digital conversion circuit. 
In what established the saturation level amplitude amendment circuit of an amendment sake in the 
video processor to which the signal level of each pixel was connected in the above-mentioned 
endoscope so that the size of the amplitude of the saturation level of the signal of each pixel might be 
arranged with the level about [ required for the input dynamic range of the above-mentioned analog- 
to-digital conversion circuit ] the minimum before making the above-mentioned image pck-up signal 
input into the above-mentioned analog-to-digital conversion circuit 
By arranging the memory which stored the amendment data which multiplied the amplitude data of 
the saturation level of the signal outputted from each pixel of the above-mentioned solid state image 
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pickup device, and the predetermined amendment property to the above-mentioned endoscope, and 
connecting the above-mentioned endoscope to the above-mentioned video processor Electronic 
endoscope equipment characterized by reading the above-mentioned amendment data from the 
above-mentioned memory, sending them to the above-mentioned saturation level amplitude 
amendment circuit, and performing an amendment of the signal level of each above-mentioned pixel 
with the above-mentioned amendment data. 
[Procedure amendment 2] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0011. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0011] 

[Example] The example of reference is explained with reference to a drawing. It is the schematic 
drawing showing the whole electronic endoscope equipment composition, and an endoscope 
observation picture is picturized, the signal outputted from the solid state image pickup device 2 is 
sent to the video processor 3 connected to the endoscope 1 by the solid state image pickup device 2 
which was built in at the nose of cam of the insertion section of an endoscope 1 and which consists 
of a charge-coupled device (CCD), for example, and drawing 2 is inputted into the CCD process 
circuit 10 in the video processor 3. 
[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0016. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0016] In case an endoscope is used, a very bright photographic subject is first picturized by the solid 
state image pickup device 2 as preparation, the output signal from all pixels is made into a saturation 
state, and the signal is made to input into the analog-to-digital conversion circuit 21 for an 
amendment in this example of reference. 
[Procedure amendment 4] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0027. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0027] Drawing 8 and drawing 9 show the example of this invention, drawing 8 is the schematic 
drawing showing whole composition, and drawing 9 is a circuit block diagram. In the above- 
mentioned example of reference, whenever it exchanges the endoscope 1 to be used, a switch 24 is 
operated, and the time and effort which takes the amplitude data of the saturation level of the signal 
outputted from each pixel of a solid state image pickup device 2 is needed. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0029. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0029] And if an endoscope 1 is connected to the video processor 3, the data stored in ROM31 in an 
endoscope 1 are read, the data is transmitted to RAM (RAM) 32 in the CCD process circuit 10, a 
drive and synchronization of a solid state image pickup device 2 will be taken, and the amplification 
factor of a multiplier 16 will be controlled by the timing circuit 33 per pixel like the above- 
mentioned example of reference. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] Easy explanation of a drawing. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram of the CCD process circuit of the example of reference of this 
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invention. 
[Drawing 2] It is the schematic drawing showing the whole example composition of reference of this 
invention. 
[Drawing 3] It is the diagram showing the signal wave form of the example of reference of this 
invention. 

[Drawing 4] It is the diagram showing the signal wave form of the example of reference of this 
invention. 

[Drawing 5] It is the diagram showing the signal wave form of the example of reference of this 
invention. 
[Drawing 6] It is the partial detailed block diagram of the CCD process circuit of the example of 
reference of this invention. 
(Drawing 7] It is the amendment ultimate-Hnes view of the example of reference of this invention. 
[Drawing 8] It is the schematic drawing showing the whole example composition of this invention. 
[Drawing 9] It is the circuit block diagram of the example of this invention. 
[Drawing 10] It is the block diagram of the CCD process circuit of the conventional example. 
[Drawing 11] It is the diagram showing the signal wave form of the conventional example. 
[Description of Notations] 
2 Solid state image pickup device. 
18 The main analog-to-digital conversion circuit. 
21 The analog-to-digital conversion circuit for an amendment. 
22 Memory for pictures. 
23 Correction-factor storing memory. 
24 Switch. 
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